DESIGNING A MISSION TO NEPTUNE

Project Description:

Nearly 4.5 billion kilometers (2.8 billion miles) from the Sun, Neptune orbits the Sun once every 165 years. It is invisible to the naked eye because of its extreme distance from Earth. The observations of Voyager 2 in 1989 revealed many interesting physical properties, e.g.:

- The main axis of Neptune's magnetic field is 'tipped over' by about 47 degrees compared with the planet's rotation axis. Like Uranus, whose magnetic axis is tilted about 60 degrees from the axis of rotation, Neptune's magnetosphere undergoes wild variations during each rotation

because of this misalignment. The magnetic field of Neptune is about 27 times more powerful than that of Earth.

- Neptune's atmosphere extends to great depths, gradually merging into water and other 'melted ices' over a heavier, approximately Earth-sized solid core. Neptune's blue color is the result of methane in the atmosphere.

- Despite its great distance from the Sun and lower energy input, Neptune's winds are three times stronger than Jupiter's and nine times stronger than Earth's.

The key to unlocking some of these mysterious features of Neptune is to revisit the planet with an orbiting spacecraft, rather than a single flyby. The success of Cassini at Saturn shows the importance of this approach.

You are commissioned by the UK Space Agency to look into the feasibility and practicalities of such a mission.

Starting with the physical properties above, your group is commissioned, through your own research, to form a list of important science goals yet to be attained, then propose a particular set of instruments for an orbiting spacecraft that would be capable of meeting these goals and answering the outstanding science questions. The group should also look into the challenges (and possible solutions) associated with sending a spacecraft from the Earth all the way out to Neptune orbit, and how to insert that spacecraft safely into Neptune orbit once it has arrived. They should also attempt an initial costing for the mission.

The results of the investigation will be presented orally and in a written report to the Board of the Space Agency.

Your commissioning Board Member is:

Dr. Nick Achilleos

Atmospheric Physics Laboratory

University College London

nick@apl.ucl.ac.uk
(Room G9 Kathleen Lonsdale Building)

phone x32671 – 020 7679 2671 from outside UCL

